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Claims 



What is claimed is: 

1 . An apparatus for coupling a tubular membeij to a preexisting structure, 
comprising: / 

a first support member including a first fluid passage; 
a manifold coupled to the support member/including: 

a second fluid passage coupled to the first fluid passage including a throat 
passage adapted to receive/a plug; 

a third fluid passage coupled to thfe second fluid passage; and 

a fourth fluid passage coupled to the second fluid passage; 
a second support member coupled to tne manifold including a fifth fluid passage 

coupled to the second fluid passage; 
an expansion cone coupled to the second support member; 
a tubular member coupled to the first feupport member including one or more 

sealing members positioned on an exterior surface; 
a first interior chamber defined by the portion of the tubular member above the 

manifold, the first interior chamber coupled to the fourth fluid passage; 
a second interior chamber defined by the portion of the tubular member between 

the manifold and the expansion cpne, the second interior chamber 

coupled to the third fluid pafesaqejl 



a third interior chamber defined by theM<si^ioj>of the tubular member below the 

expansion cone, the third interior chamber coupled to the fifth fluid 

passage; and / 
a shoe coupled to the tubular member including: 

a throat passage coupled to the third interior chamber adapted to receive 
a wiper dart; and/ 

a sixth fluid passage coupled to the throat passage. 

2. A method of coupling a tubular member to a preexisting structure, comprising: 
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positioning a support member, an expans/ion cone, and a tubular member within 

a preexisting structure; 
injecting a first quantity of a fluidic material into the preexisting structure below 

the expansion cone; and 
injecting a second quantity of a fluid/c material into the preexisting structure 

above the expansion cone. 

An apparatus, comprising: 
a preexisting structure; and 

an expanded tubular member cfoupled to the preexisting structure; 
wherein the expanded tubular/member is/coupled to the preexisting structure by 
a process comprising: / 
positioning a tubular support memWr^8efining an internal longitudinal 
passage, an expansion cone, and the tubular member within the 
preexisting structure; 
injecting a first fluid/c material through the internal passage of the tubular 
support member into the preexisting structure below the expansion 
cone; and 

injecting a second fluidic material through the internal passage of the 
tubular support member into the preexisting structure above the 
expansion cone. 



An apparatus for coupling two elements, comprising: 
a support member including ome or more support member slots; 
a tubular member including ojne or more tubular member slots; and 
a coupling for removably coupling the tubular member to the support member, 
including: / 

a coupling body movibly coupled to the support member; 

one or more coupling arms extending from the coupling body; and 



H-31 8046.1 



Page 88 of 101 



Attorney Docket No. 25791.83 



PATENT 



coupling elements extending from corresponding coupling arms adapted 
to mate with corresponding support member and tubular member 
slots. I 

A method of coupling a first memberVto a second member, comprising: 
forming a first set of coupling slots in the first member; 
forming a second set of coupling s/ots in the second member; 
aligning the first and second pairs of coupling slots; and 
inserting coupling elements into/bach of the pairs of coupling slots. 

6. An apparatus for controlling th)fe flow of fluidic materials within a housing, 
comprising: 

a first passage within the housing; 

a throat passage within themousing fluidicly coupled to the first passage adapted 
to receive a plug; 

a second passage within the housing fluidicly coupled to the throat passage; 
a third passage within thd housing fluidicly coupled to the first passage; 
one or more valve champers within the housing fluidicly coupled to the third 

passage including moveable/Valve elements; 
a fourth passage within the housing fluidicly coupled to the valve chambers and 

a region outside of the housing; 

a fifth passage within the housing fluidicly coupled to the second passage and 

controllably coupled to the valve chambers by corresponding valve 

elements; ana 

a sixth passage witnin the housing fluidicly coupled to the second passage and 
the valve chambers. 



7. A method of controlling the flow of fluidic materials within a housing including an 
inlet passage and an outlet passage, comprising: 

injecting fluidic materials into the inlet passage; 
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blocking the inlet passage; and / 
opening the outlet passage. / 

8. An apparatus, comprising: / 
a first tubular member; / 

a second tubular member positioned within and coupled to the first tubular 

member; / 
a first annular chamber defined by the space between the first and second 

tubular members; / 
an annular piston movably coupled to the second tubular member and positioned 

within the first annular chamber; 
an annular sleeve coupled to the annular piston and positioned within the first 

annular chamber; / 
a third annular member coupled to the second annular member and positioned 

within and movably coupled to the annular sleeve; 
a second annular chamber defined by the space between the annular piston, the 

third annular member, the second tubular member, and the annular 

sleeve; / / 

an inlet passage fluidicly opupledHpJhjJirst annular chamber; and 
an outlet passage fluidicly coupled to the second annular chamber. 

9. A method of applying an/ axial force to a first piston positioned within a first piston 
chamber, comprising: / 

applying an axial force to the first piston using a second piston positioned within 
the first piston cnamber. 

10. An apparatus for radially expanding a tubular member, comprising: 
a support member; / 

a tubular member coLpled to the support member; 
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a mandrel movably coupled to the support member and positioned within the 
tubular member; 

an annular expansion cone coupled t^ the mandrel and movably coupled to the 

tubular member for radially expanding the tubular member; and 
a lubrication assembly coupled to tne mandrel for supplying a lubricant to the 
annular expansion cone, including: 
a sealing member coupled/to the annular member; 
a body of lubricant positioned in an annular chamber defined by the space 
between the seali/ig member, the annular member, and the tubular 
member; and 

a lubrication supply passage fluid icly coupled to the body of lubricant and 
the annular expansion cone for supplying a lubricant to the annular 
expansion come. 

11. A method of operating an/apparatus for radially expanding a tubular member 

including an expansion cone, comprising: A 

lubricating the interface petween the expansion cone and the tubular member; 
centrally positioning the expansion oorre withitfthe tubular member; and 
applying a substantially constant axjal force to the tubular member prior to a 
beginning of a radial expansion process. 



12. An apparatus, comprising: 
a support member; 

a tubular member coupled to the support member; 

an annular expansion cone movably coupled to the support member and the 
tubular member and positioned within the tubular member for radially 
expanding /the tubular member; and 

a preload assembly for applying an axial force to the annular expansion cone, 
including: 



\ 
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a compressed spring coupled to the support member for applying the axial 

force to the annular expansion cone; and 
a spacer coupled to the support merylber for controlling the amount of 

spring compression. 

1 3. An apparatus for coupling a tubular member to a preexisting structure, 
comprising: 

a support member; 

a manifold coupled to the support mefnber for controlling the flow of fluidic 

materials within the apparatus; 
a radial expansion assembly movaply coupled to the support member for radially 

expanding the tubular member; and 
a coupling assembly for removably coupling the tubular member to the support 

member. 



14. An apparatus for coupling a tubular rpember to a preexisting structure, 
comprising: 

an annular support member ihclud^hg-a-first passage; 
a manifold coupled to the annular support member, including: 

a throat passage fluipicly coupled to the first passage adapted to receive a 
fluid plug; 

a second passage tfuidicly coupled to the throat passage; 
a third passage fluj'dicly coupled to the first passage; 
a fourth passage fluidicly coupled to the third passage; 
one or more valve chambers fluidicly coupled to the fourth passage 

including corresponding movable valve elements; 
one or more fifth/passages fluidicly coupled to the second passage and 



controllal 



ly coupled to corresponding valve chambers by 



corresponding movable valve elements; 
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one or more sixth passages fludicly coupled to a region outside of the 

manifold and to corresponding/valve chambers; 
one or more seventh passages fluidicly coupled to corresponding valve 

chambers and the second passage; and 
one or more force multiplier supply passages fluidicly coupled to the fourth 

passage; / 
a force multiplier assembly coupled to/the annular support member, including: 
a force multiplier tubular member coupled to the manifold; 
an annular force multiplier piston chamber defined by the space between 

the annular support member and the force multiplier tubular 
i member and fluidicly coupled to the force multiplier supply 

passages; / * 

an annular force multiplier pistofa positioned in the annular force multiplier 

piston chamber and movably coupled to the annular support 

member; / 

a force multiplier sleeve coupled to the annular force multiplier piston; 
a force multiplier sleeve sealing member coupled to the annular support 

member and movably coupled to the force multiplier sleeve for 

sealing the interface between the force multiplier sleeve and the 

annular support member; 
an annular force ir/ultiplier exhaust chamber defined by the space 

between the annular force multiplier piston, the force multiplier 

sleeve, and the force multiplier sleeve sealing member; and 
a force multiplier/exhaust passage fluidicly coupled to the annular force 

multiplier exhaust chamber and the interior of the annular support 

member;/ 
an expandable tubulatf member; 

a radial expansion assembly movably coupled to the annular support member, 
including: | 
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an annular mandrel positioned within the annular force multiplier piston 
chamber; 

an annular expansion cone coupled to the annular mandrel and movably 

coupled to the expandable tubular member; 
a lubrication assembly coupled to the annular mandrel for supplying 
lubrication to the interface between the annular expansion cone 
and the expandable /ubular member; 
a centralizer coupled to th6 annular mandrel for centering the annular 

expansion cone wjthin the expandable tubular member; and 
a preload assembly movably coupled to the annular support member for 
applying an axial/force to the annular mandrel; and 
a coupling assembly coupled/to the annular support member and releasably 
coupled to the expandable tubular member, including: 
a tubular coupling member coupled to the expandable tubular member 

including one/or more tubular coupling member slots; 
an annular support/member coupling interface coupled to the annular 
support member including one or more annular support member 
coupling irvterface slots/ya\id/ 
a coupling device for releasably coupling the tubular coupling member to 
the annular support member coupling interface, including: 
a coupling device body movably coupled to the annular support 
jhember; 

one orirnore resilient coupling device arms extending from the 

/coupling device body; and 
one or more coupling device coupling elements extending from 
corresponding coupling device arms adapted to removably 
mate with corresponding tubular coupling member and 
annular support member coupling slots. 



A method of coupling a tubular member to a pre-existing structure, comprising: 
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positioning an expansion cone and th<^ tubular member within the preexisting 

structure using a support member; 
displacing the expansion cone rela/ive to the tubular member in the axial 

direction; and 

decoupling the support member/from the tubular member. 

16. An apparatus, comprising: 
a preexisting structure; and / 
a radially expanded tubulaj/mecrper cpupled to the preexisting structure by a 

process comprising: (y 

positioning an expansion cone and the tubular member within the 
preexisting structure using a support member; 

displacing the expansion cone relative to the tubular member in the axial 
direction; and 

decoupling thfe support member from the tubular member. 

1 7. The apparatus of claim 4, wherein the coupling arms extend from the tubular 
coupling body in a longitudinal direction. 

18. The apparatus of claim 4, wherein the coupling elements extend from 
corresponding coupling arms in a radial direction. 

1 9. The apparatus of claim 4, further comprising: 

a tubular support member defining an internal passage having a throat passage, 
a plurality of radial passages coupled to the internal passage, and an 
external shoulder that is coupled to the inner tubular member. 

20. The apparatus of claim 19, wherein the tubular coupling body is movably coupled 
to the tubular support member. 
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21 . The apparatus of claim 1 9, further comprising: 

a locking member coupled to the coupling assembly that comprises: 

a tubular locking body movably coupled to the tubular support member; 
and 

a plurality of locking dogs movably coupled to the tubular locking body for 
engaging the shoulder of the tubular support member. 

22. The apparatus of claim 19, further comprising: 

a tubular retaining sleeve releasably coupled to the tubular support member for 
retaining the coupling elements within the corresponding pairs of outer 
tubular member member and inner tubular member slots. 

23. The apparatus of claim 22, further comprising: 

an annular pressure chamber defined between the tubular support member and 
the tubular retaining sleeve that is fluidicly coupled to the radial passages 
of the tubular support member. 

24. An apparatus, comprising: 
an outer tubular member; 

an inner tubular member positioned within the outer tubular member; and 
a coupling assembly for >eleasably coupling the outer tubular member to the 



25. The apparatus of claim 24, further comprising: 

a decoupling assembly for controllably decoupling the outer tubular member from 
the inner tubular member if the operating pressure within the inner tubular 
member exceeds a predetermined value. 



inner tubular member at a plurality of discrete circumferentially spaced 
apart locations. 
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26. The apparatus of claim 24, further comprising: 

a decoupling assembly for controllably decoupling the outer tubular member from 
the inner tubular member if the inner tubular member is displaced in a 
longitudinal direction relative to the outer tubular member and then 
displaced in an opposite longitudinal direction relative to the outer tubular 
member. 



27. An apparatus, comprising: 
an outer tubular member; 

an inner tubular member positioned within the outer tubular member; and 
means for releasably coupling the outer tubular member to the inner tubular 
member. 



28. The apparatus of claim 27, wherein the means for releasably coupling the outer 
tubular member to the inner tubular member comprises: 

means for releasably coupling the outer tubular member to the inner tubular 
member at a plurality of circumferentially spaced apart positions. 

29. The apparatus of claim 27, further comprising: 

means for decoupling the inner tubular member from the outer tubular member. 

30. The apparatus of claim 29, wherein the means for decoupling the inner tubular 
member from the outer tubular member comprises: 

means for decoupling the inner tubular member from the outer tubular member if 
the operating pressure within the inner tubular member exceeds a 
predetermined value. 

31 . The apparatus of claim 29, wherein the means for decoupling the inner tubular 
member from the outer tubular member comprises: 



H-31 8046.1 



Page 97 of 101 




Attorney Docket No. 25791 .83 PATENT 

means for decoupling the inner tubular member from the outer tubular member if 
the inner tubular member is displaced relative to the outer tubular member 
in a longitudinal direction and then displaced relative to the outer tubular 
member in an opposite longitudinal direction. 

An apparatus, comprising: 

an outer tubular member defining a plurality of radial slots; 

an inner tubular member defining a plurality of radial slots positioned within the 

outer tubular member; 
a tubular support member defining an internal passage having a throat passage, 

a plurality of radial passages coupled to the internal passage, and an 

external shoulder that is coupled to the inner tubular member; 
a coupling assembly for coupling the outer tubular member to the inner tubular 

member, including: 

a tubular coupling body movably coupled to the tubular support member; 
a plurality of coupling arms extending from the tubular coupling body in a 

longitudinal direction; and 
coupling elements extending from corresponding coupling arms in a radial 

direction that mate with corresponding pairs of outer tubular 

member and inner tubular member slots; 
a locking member coupled to the coupling assembly that comprises: 

a tubular locking body movably coupled to the tubular support member; 

and 

a plurality of locking dogs movably coupled to the tubular locking body for 
engaging the shoulder of the tubular support member; 
a tubular retaining sleeve releasably coupled to the tubular support member for 
retaining the coupling elements within the corresponding pairs of outer 
tubular member and inner tubular member slots; and 
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an annular pressure chamber defined between the tubular support member and 
the tubular retaining sleeve that is fluidicly coupled to the radial passages 
of the tubular support member. 

33. An apparatus, comprising: 
an outer tubular member; 

an inner tubular member positioned within the outer tubular member; 

a coupling assembly for releasably coupling the outer tubular member to the 

inner tubular member at a plurality of discrete circumferentially spaced 

apart locations; 

a first decoupling assembly for controllably decoupling the outer tubular member 
from the inner tubular member if the operating pressure within the inner 
tubular member exceeds a predetermined value; and 

a second decoupling assembly for controllably decoupling the outer tubular 
member from the inner tubular member if the inner tubular member is 
displaced in a longitudinal direction relative to the outer tubular member 
and then displaced in an opposite longitudinal direction relative to the 
outer tubular member. 

34. An apparatus, comprising: 
an outer tubular member; 

an inner tubular member positioned within the outer tubular member; 
means for releasably coupling the outer tubular member to the inner tubular 

member at a plurality of circumferentially spaced apart positions; 
means for decoupling the inner tubular member from the outer tubular member if 

the operating pressure within the inner tubular member exceeds a 

predetermined value; and 
means for decoupling the inner tubular member from the outer tubular member if 

the inner tubular member is displaced relative to the outer tubular member 
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in a longitudinal direction and then displaced relative to the outer tubular 
member in an opposite longitudinal direction. 
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